Accordingly to recommendations set out by standards, degradation curves which will serve as a tool facilitating decision-making regarding renovation works ought to be developed. The article presents the proposal of a model for predicting the aging of a residential building. The proposed PRRD (Prediction of Reliability According to Rayleigh Distribution) model determines the performance characteristics of a building over the full period of its use. PRRD accounts for the life spans of individual building components. Additionally introduced in the model were supplements accounting for the intensity of changes in the building and its surroundings. The developed method of the non-linear degradation process of a building accounts for the role and weights of individual building components as well as the intensity of significant factors influencing the aging process. The presented methodology of the description of changes in the performance characteristics over the course of using a building will be a diagnostic process of predicting the technical state of a building. The proposed predictions can serve as the basis for making the right strategic decisions when planning renovation works in residential buildings.
INTRODUCTION
In order to ensure an adequate technical state of a building over the course of its use, familiarity with the building aging process is useful. Attempts are being made to describe the building degradation process using, e.g. neuron networks [1] , fuzzy sets [2] or stochastic processes [3] . At the same time, along with the aging process over the course of using a building are the ever-increasing civilizational needs of the inhabitants [4] [5] [6] [7] . A prediction of the aging process of a building is useful when making decisions regarding renovation undertakings over the course of building maintenance [8] [9] [10] . In accordance with the standard [11] [12] [13] [14] , the prediction of the degradation of a building ought to rely on predicting changes in its operational properties. A performance characteristics -time relationship ought to be developed, as a non-linear function of time.
FACTORS INFLUENCING PERFORMANCE CHARACTERISTICS
In the aging process of a building, factors influencing its degradation occur. These factors can occur at various changing intensities. According to standards [11] [12] [13] [14] , factors influencing the operational properties of a building and their components are grouped into factors affecting it from the outside, from the atmosphere or of a natural origin, or caused by human activity, as well as those acting inside the building -caused by use or being the consequence of a construction design.
When predicting changes in the performance characteristics of a building [11] [12] [13] [14] , three problems ought to be accounted for: factors responsible for degradation, consequences of changes in the intensity of factors and consequences of the effects of a combination of these factors.
Factors influencing the degradation of a building are destructive mechanical, electromagnetic, thermal, chemical and biological activities. Familiarity with the anticipated intensity of the effects of a factor and determining its minimal and maximal values will help to determine the prediction of damages.
Over the course of using residential buildings, factors influencing the aging process very rarely occur individually; they most often work together, sometimes in dependant systems. The predicted service life ought to account for the most unfavourable of situations, i.e., the simultaneous effects of all factors. A difficult task, however, is determining the prediction of the intensity with which these factor act, combinations of intensity and the effects of their action. In accordance with standards [11] [12] [13] [14] only the most significant factors can be accounted for when predicting the aging process. An assessment of the effects of significant factors in an individual manner as well as in combination with other factors ought to be carried out. Accounting for degradation caused by various significant factors, in residential buildings these factors result in natural wear over the course of their use.
PLANNING SERVICE LIFE
Planning the service life (Service Life Planning) of the building is strictly connected with the problem of predicting the service life of its components. The standard [14] gives the coefficient method used to predict the service life SLP. This method relies on determining the estimated service life (ELS) based on the modification of the reference service life (RSL) by accounting for differences between the conditions accepted in the project and a reference set of in-use conditions.
where:
A, B, C, D, E, F, G -coefficients describing differences between conditions.
Coefficient A describes the quality of the building components, coefficient B -design level,
Coefficients with a value of less than 1.0 reduce the estimated service time, while coefficients with a value of greater than 1.0 cause its increase. The appropriate choice of values for modifying coefficient A -G depends on the differences between the reference conditions assumed in the design and reference usage conditions. The influence of the quality attributes of a building on the service period is accounted for by coefficients A, B and C (quality level, design and execution), the influence of the environment -coefficients D and E (indoor, e.g., ventilation; and outdoor, e.g. pollution, atmospheric conditions) as well as the influence of the usage conditions by coefficients F and G (conditions during the service period, thus categories of usage and type of maintenance, e.g. frequency of refurbishment).
In accordance with the standards [11] [12] [13] [14] , the degradation factors as well as mechanisms of degradation, as a result of which factors may induce changes in the performance characteristics of a building, ought to be determined, as well as the measurable effects of degradation, and methods of verifying these studies ought to be developed.
Currently, there is a lack of analyses regarding the prediction of RSL of building structures and studies on the changes in the performance characteristics of building structures are only now being carried out.
COURSE OF CHANGES IN THE PERFORMANCE CHARACTERISTICS

IN THE FUNCTION OF TIME ACCORDING TO THE PRRD MODEL
One of the proposals for predicting the aging process is the PRRD method. Over the course of the service life of residential buildings, the performance characteristics of a building and its individual components decrease with time. In accordance with requirements set out by standards [11] [12] [13] [14] , a program for the exposure of aging accounting for the most significant degradation mechanisms ought to be developed. A mathematical model for the distribution of the time of the proper performance of technical objects as well as the durability of goods applied is the Weibull distribution. In accordance with the assumptions of this distribution, the Ro(t) function, describing the course of the process of changes in the performance characteristics [3] in time t, takes on the general form of:
The Weibull distribution is a class of distributions, and a particular case of the Weibull distribution is the exponential distribution. The exponential distribution is applied very often [15] [16] [17] [18] the rafter framing, ceilings and stairs, window frames and doors are wooden, the roof cover are ceramic tiles, and gas hook-ups as well as water-sewage pipes are from galvanized steel. 
PRRD MODEL ACCOUNTING FOR THE INTENSITY
OF DEGRADATION FACTORS
In the proposed PRRD model In Figure 2 , the functions of changes in the performance characteristics of the entire building are presented accounting for the maximum and minimum durability periods of components. Material and structural solutions of a building such as that in Figure 1 were accepted for the analysis.
CONCLUSIONS
Predicting the aging process is essential over the course of the maintenance a residential building. In accordance with the standard recommendations, degradation curves of the building ought to be developed and changes in the planned service life presented. However, the problem remains unrecognized in many aspects. The lack of data indicates the need for studies and analyses connected with the topic. The predicted changes in the performance characteristics of residential buildings can be useful in making the right decisions when planning construction works. 
